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(54)Title: GENE THAT IMPARTS SELECTIVE PROLIFERATIVE ACTIVITY 

(54)#w<o*# m^mmmn^-t^tR^ 

(57) Abstract 

It has become possible to amplify cells selectively by introducing thereinto a gene coding for a fusion protein containing (a) a region 
to which a tigand binds, (b) a region which causes association when a ligand binds to the region (a) and (c) a region which imparts the cells a 
proliferative activity when the association occurs, and giving the cells ligand stimulation. 
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mmm 

sttafuxBu eft *e>ft-tgfco ^e©-oi:LT> &ri 

75V ^-ni/*^*-* 7 , 7Via#<w;i/;*'<**-£©'W 

*u ^?nbmwmm^(DMte?cDmA®mtpm^(Dktitfft&vtzo %tz 
, $ a £ n & & & -3 & & t & 

tt^fritzo d ©*§£-£ *k 7f;y>f7;j-f (ADA) ^»^0Jl?£x IE 
MAafc^##A£ftfc«#£#ffim$ (survival advantage) feS^ftfiai 
Mt4 (growth advantage) ttrtT?&^ta«£ft«(ftfc&oT^ < 

*©tj8#«*ftsfc©"c<ftftfcju tzt z.mB?mx®mM& < t & &miz%m%j 
m*flKft3«fc9fc&^Ti*< Rjt6tt#&s 0 ua»u c©j;o&fti*iT*©aiRt4 

tZZT*. G-CSFtt, *?##*ai?to£ii®;*-e-3iM h#^> (tefom?) t 

ft s ti a* n t* & < ^ jgjfliMiia/ b« ia «©tti*] r - >v amu ftfrbtizzttf 
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mSZtitz (ffimriH*., 35 ,1080(1994)) a £tz. G-CSF#«Hf UTs 
G-CSP#0»«z «fc 0 G-CSFStSfr^fSttYb * n S i: g *C fct , G-CSFSgfcCD-MffrfbA* 
^?)ti5ui: (Proc Growth Factor Res. ,3(2), 131-141(1991)) G-CSFS^ffr 

fctts wmmm\ i *4>tft<mm\ t *'(>&&&rzz.£wng$tiit (ceii 

.,74,1079-1087(1993)) 0 $f.C G-CSF£g#|iatt N ^gfcfctJ: Dffittfc-T 5 
^^tlt i7 ho7 6 ftT£f) (J Biol Chem., 264,2397 

-2400(1989)) N MMftX'^Z boV>&®fotc-kb\*n^yici---g<Dm'&# 
>'i * M*%m$ 3 d k i 0 c-Abl^ d 5/ > Jp^- - -t?<D?se{b#|az. £ £ t 
$B££ft& (The EMBO Journal. , 12,2809-2819(1993)) „ 

3693® Mas 

Ae,nt tfeG-csF^ N ®jfliwiBiiia©Ji*st»gitjeciu cog-csf 
ssft^tstt^^nsistx G-csF^^o-ft^bAs^^nsckn^. 

^?X^fl«j^iSftfflvvTX*UfcG-CSFM<*Oii*f*:flst «fc !K iilfll#TOftJi5il 
tf-Mtitfb-rSfcl^^fcfcfca^ G-CSFSgflcJtfe^fcx;* hoy 
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strata, B£ft&&&?&mA$ntzMM*mnmizmm$#zi!i&mizm-r 

(1) (a) «J#> K#*g£«««L (b) (a) ©«*£ 'J #> K#8£t- 

5h^t5M, RV (c) iM h*-f > SSttXtt *©--»* 6 ^ 

#\ G-CSF^^i*:(3fi*-r§x (1) §B*©»£*W**R N 

(3) rij#> K3^l6^-rs««j tfXruj K*;i/^E >gg#tS3fc-f2K ( 

i ) HBa©»£* w^jl 

(4) ^^d>t h*^;i/^ y%L&fottx-x h py>s$ft-e*Sx (3)£tt©it 

(5 ) ( 1 ) 3a«0»£* W^Rfcn- Kf £SH£^£^tr^*-x 

(6) (5) ga«©^**-£(5Mrr afflux 

(7) (6) aB«o«MSfc:^UTx <1) I3«©lte* w**K© ri;#>|*jp 

ig^-rs py-r >j tffffl-rsu#>K*ffffl$*Tx ( 6 ) ia«©iaBiia*MiR 

(8 ) (a) >J#> Ftffi^tiSJSx (b) (a) K#|g£rs 
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t£&tzmms rv (c) ^r^trnm^mmm^n^t^mm. 

(8) H3fs©^*#-. 

(10) tfW hiiJ >^^*JG-CSF^^T*$>5 (9) 1318©^ 

(11) rij#> K^^-TS^Jij tf^P^f K^;i/^E>^#:(iffi*-rSs 
(8) 13*5©^*-, 

(12) X^D^f K*;^^^*^* hPy>Mt-^S (11) 1318© 
^±t;:ftgLT05 (8) i3fB©^*-x 

(14) Tili^^v^^g^u-KfSii^j £ r^3fc££^j h#giJ*©# 
^±ttefibT^3 (8) I3tg©^*-. 

(is) (8)~(i4) (D^?titnztm<D'<?*-*Gkftt2>mm. 

(16) ( 1 5) imammtttLx, (8) t3fB©^*-fc:^£ft5itfc^ 

> h*£#ffl£-B"?\ (15) l3l3«60^JIS*3l^lc:li5e^^S^^s 

(17) (a) (5) (8) fc|3f&©^**-s (b) 

f5*0^s c-kit^flk2/flt3^if©J:^(3f-D^>dr^-Hf^(*:7T ^ U - 
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SS^^^-^ttat, ft^Kfe^ (co-transformation) fc«fcoTlBlfifc:#AS 

#At" 5^-£lC(i N IRES (internal ribosome entry site) ($$¥6-509713-9 
-*--ft*&fK^-IRES-jil!£*W1*®£=i- K-rsatfe^-yj 

Blia©ffiiE&attflfl 

B1©(A)0\ G-CSF^^i:^^ hoy>^©Jp^^ (GCRER) ft^-f 
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„ (B)tt. G-CSFg&tthxT. hDy>»© + ^^?(5Hs G-CSFg&ft© 
5 #Bfr^95#B©7 Lfegflf* (GCR A (5-195)/ER) fc** 0 (C 

)tt, G-CSFg£ft£x* hDy>g$#©*^7^0^^ G-CSFg§ft©5# 
i3jpe»195#BXV725*B3b»^756#i©7^ >K3&«^5feUfe^* (GCRA(5-1 
95, 725-756 )/ER) fc^-To 
0 2tt, G-CSFg&ftiix* hpy>5«#©*^ ho 

■W^*^?* - r pMXj *^-riai?&*o 

03fciu TpCMX-GCRERj *ffl^T^KtelftUfcBa/F3jffllia©fli*4«l^»C:^r 
0T*fc£o 

04 (±, TpCMX-GCRERj *^T^£*^bfcBa/F3*BIJBC*tU »^&*tfE© 
h7 5?*-;i/*!l*ft#ife«<0 N Ba/F3«©tim^^^^l-^-r0T*fc5o 
0 5(±, r p CMX-GCRA(5-195)/ERj *fflV^rj^JHE«IUfeBa/F3«MaoitJ([ftJli 
B##)(wTn?"0T-&So 
0 6 ^ 77* S H r p CMX-GCRER-IRES-CD24j £^-f0T-&5o 
0 7&> 7^;U K r p CMX-GCRA(5-195)/ER-IRES-CD24j ftwrBlT?*5. 
0 8 7^>U K r p CMX-GCRA( 5-195, 725-756 )/ER-IRES-CD24j S^fETC 

ifc £ o 

191 r P GMX-GCRA(5-195)/ER-IRES-CD24j UfcBa/F3*M&fc*tt*C 
D24®^^7D— 9"^ M H;-fc«fcDtftfflbfcE|-eifc*o ±tt> r p cMX-GCRA 
(5-195 )/ER-IRES-CD24j S^AtfeBa/F3Wf©^4^l, T&ftJ^LTffl 
V^fe r p CMX-GCRA(5-195)/ERj b;Oa/F3ilifl&T*<E>lSg3l£^-f $EiM 

0 1 0(i N r vMXGCRERj ##A$ftfcfMMBIJBfc: £ D fllfifc$nfelStt3*-T^ d 

01 ltt N r V MXGCRA(5-195)/ERj ^#X*nfe#tt<IIIJfifc J: hfc* 

01 2(4, rvMXGCRERj ##A£ftk#Mlfl& «t D *Mb bfe v 7 n 7 T-^ft 
7-f h¥A*f*£LfciMWJt^J*-(?&So 
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Ml 3fcJU l"vMXGCRA(S-195)/ERj #^A£ ft <0 frit LtzftW® 

G-CSF§gft:£fthx* hDy>f§#:(Dij**> h* (x*f>D>7*>) ijg^^© 

*^*w^r (wt> #t tgcrerj tfti-rs) ^m^^nsidt:, *ft^ 

ft®* W^HftD- F*ScDNA©»£fcfc^*flMKUfc (01(A)) o &^T\ 
MW£MTZRJ&&%X\\fc**7#^Ji!7ft%m&?Zttto£.* r GCRERj (3 
^iiS1-5il!^Jg<E^©^Tt.G-CSF^^i*:0|ffl^K^^ >® 5 SiCQGlu**^ 1 9 
5#g©Leui:T'©$#£|&^fc£M§§i£#: (WT, J£fc r GCRA (5-195)/ERj 
*tS) *f£SUfc (01(B)) o ££fc&£8§S$#J&»&x G-CSFg^frOd-fb 
»#^>T >(725~756)*^£ffl#£|ft^fc£g|§$fl; (ttT. « r GCRA ( 
5-195, 725-756)/ERj fcf&fS) (01(C)) , 

[^««2] aiRWiifiaie^-eftsG-csFSSfr/x^ ho^>^^^^ 

7ae^*»#A*nfcBa/F3|ffllia0#|| 

*«B0!ll7?ff»Ufc3ttacDajRWJi(l»fe^ft7'7^$ K r pCMXj (Cancer 
Res. 56: 4164(1996)) £.&fr&A,1Zttm[stz7 : 7ZZ K10/zg£, ScaI£TiSi$ 
flsLfcr^^ h-y-Y^^Bttafe^SWrs r p sv2bsrj (&0F9g|&jd:S[) lug 

n M^&ftMft'&<DM&%5xlQ 5 m?^>24't7*)l7U- blzfrMLs 777Mt 
-ry>10^g/ilft^tr«*T«#bfco r pCMX-GCRERj S«AUf;i 

^tt,17»>i;ut|Jllr>x;i/7f> r pCMX-GCRA(5-195)/ERj ®»^tt, 29£x;i/$3 
£x;i/T% TpCMX-GCRA (5-195, 725-756 )/ERj 52^ x;i/^52^ 7 

10- 7 M^An^.Tt§#^ff ofci:£3 % TpCMX-GCRERj £aiA UfcHllrfci:, HSx;i/ 
+7£x;i/-e* r pC MX-GCRA(5-195)/ERj ®»£H\ 3£ x;Kt»3«> x;i/T% r p CM 
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X-GCRA (5-195, 725-756)/ERj ©»^tt N 16 •> x;u4>13^ x;i/?\ IL-3^#14 • 

h D^vte^ta^tttiJi^^^nfeo tpcmx-gcrerj ©ttfcDici/ 

ho<W;i/X^*--T:&3 r pMXj (Exp. Hematol. 24: 324(1996)) (I <"GCRE 
Rj £*fAb£&£> (JJlTs r pMX-GCRERj »f £) (02) *flH*TRH* 
£>2!ifc£fTofc££3, ^l^BSS^tf24'>x;i/4'2^ x;ut\ IL-3##SM4 • x 
Zbn>f>&&&(Dmmmmtfifre>titzo %tz, r p cttX-GCRERj ^#Abfctt 
(cftU x^^y^-jl/CfUts lnMCDG-CSF£j&D;tfci:c:^ G-CSFT**i$il0 
*S£x;i/tt x xx h v^^-^-^iiSIOfeS^x^a-abfco 7"? 

h**#A©Ba/F3*fflflS£u > h n-;i/fc bTflH^hc^ G-CSF&tfxx h 
5s;tf-;i,tj;3Ji£tt&«>&ft;fej&»ofco i finite* w^KjWWIIIS 

$1\ fpCMX-GCRERj £#A UfcBa/F3ifflJSfc:Tfci«r *fr o fco C©tS*s G-C 
SF&tfxx h^^-^iMtc-t, IL-3*tt^tt®«BI!aJi*36»S»?)iife (03 
) o ££tc N xx h5^^--;i/^^10- 14 ~10- 7 MO^T'^{b^^TTO©||^ 

stfo^^^5s lo-'-io-'MoratfUBiiiaiiai^sft^nfc (04) 0 ztitix*> 

ftv^ r p CMX-GCRA(5-195)/ERj £#ALfcBa/F3i!ffljB£TtM*£43£&ofc 

o G-csFjw*fc:j;aiWJfiii«[H:^o»y^^n N h7s;#-;i/*!i*fc 

«fc-3"r©^iBBait}ii*»B»e>ixfc (05) 0 

r p CMX-GRA( 5-195, 725-756 )/ERj ^#AbfeBa/F3«l), i7 h 

[fll&m] IRES-CD24^7-7X^ HOf^JBfi 
TpCMX-GCRERj ftHindlll, EcoRITTO U ^**-Krfr ( r »rtf-lj ) 
bfeo *fc N TpCMX-GCRERj £«ttf r pCMX-GCRA(5-195)/ERj Hi 
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ndllliiKpnlWrM" (%ft?ti r#f#2j :1672bp, r^#3j : i099bp) , EcoRI^Kp 
nim* (ZtiZtl r»r)t4j :1888bps r^frSj :l792bp) ZMULtzo pBCEC(pB 
luescriptIIKS{cEMCVfi*©IRESi:CD24^ji^bfc*)©, Migita, M., Proc.Natl 
.Acad. Sci. USA 92: 12075(1995)) SApoIfcTrg'ft U IRES-CD24£^tr»i>t ( r 
»tM-6j :950bp) £@]ifcbfco r^lj , r^2j , r^tf^ N r»ffr 
6j §7^-<>3>L r pC MXGCRER-IRES-CD24j (I2 6)£, fffiftlj , rjgift 
3j % rHff#4j , r»rM-6j fc^f >3>U r p CMX-GCRA(5-195)/ER- 

IRES-CD24j (07) r^tfij x r{fffr 3j , r^5j , r»f^6j*7-<^ 
— >3>L r pCMX-GCR A (5-195, 725-756 )/ER-IRES-CD24 j (08) £1SS^bfco 

Ba/F3£PBSt3T2HU TOPTI-MEMIj (Gibco-BRL#M) £Tl|sIffi#bfclO , i|fflJiS£ 
0.2ml© TOPTI-MEMIj fc»»U r p CMX-GCRER-IRES-CD24j ^ r p CMX-GCRA(5-l 
95)/ER-IRES-CD24j ^ r p CMX-GCRA (5-195, 725-756 )/ER-IRES-CD24j *%tl?tl 
10mg-f-oiP^ > rcene Pulserj (BioRad*t§g)£ffiV>-C290V N 960mFKT3IAb;fc 

0 mX&, 2BS10X PCS, lOU/ml nIL-3 (R&D SYSTEMS^:®) £^fcRPMI*§Jfe 
iZTt%m\stzo 10'«Blia*5%FCS/PBS(3T^^> lmg/ml tfrmmft (Pharming 
en#.M)*mMZQfrBLfomts 5%FCS/PBS£T2le)i5fe#gL 1:20« LfePE^^in 
v^^Jn;<*:(DAKOttSi)§^M30^SiiB^^ 5%FCS/PBSHT2Hl^Ufco 5mg/m 

1 a-Mtroe^Afpropidium iodide)/ PBS lmltciMU 7D-^ M h 
U- (Becton DickinsonJdTSSSna©^ t 1 ^ *-£^TCD24©$8gi08?#r£ 
ffofeo C©^, r p CMX-GCRA(5-195)/ER-IRES-CD24j tf^A^frfcTOT-fci: 
x f><©iilBa7?CD240^*s^m^tlfeo fc:^ pCMX-GCRA(5-195)/ER-IRES-CD 
24j &mX$tltzM®<DttmtLT& r p CMX-GCRA(5-195)/ERj #$A£ftfciffl 
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- 








pCMX-GCRA(5-195) 
/ER-IRES-CD24 


59.77% 


40.23% 


pCMX-GCRA(5-195)/ER 


85.10% 


14.90% 



6jH^C57BLv^^4E(c5-7;U^D«>5^;b (5FU : «J^»3K*tflS) ^S&ffi* 
^(10ng/ml)S300ml/K#Mai*^fT-3feo ^#^2Hi^ N *lfil#<fc D #St£ 
Sffitv r Lympholyte-Mj (Cederlanett^)±£Tiii|> (1500rpm N 25°C, 22#) 
t<J:D#^*#«tbfeo 20%FCS, lOOU/ml IL6, lOOmg/ml^ y h SCF&M] Ufc 
^^3 7^^;i/^y^»3|s;tg«fc(IMDM;GibcoaSi)tc:T2B^ilbfeo CH296 ( 
^?gj§*t§!L Hanenberg, H. et al. Nature Med. 2: 876(1996)) £3-hLfc7* 
l/-r (1146 : 7 7;m>ttSi) ±(CTx mtSCfiZTffimmLtzWmfflmO'* 
x 13 hDtf^^7 7^y^-i;>^«^ r GP+E-86j (J. Virol. 62: 1120(1988 
)) TpMX-GCRERj &*ft*&<fciS*Lh$8fc& *>*lfc U h D «> -f TvMXGCRERj 
^ £fcfcJ:x3 r DKy 9rty*~-V>ymi&& «"GP+E-86j iZ r p MXGCRA(5-195) 
/ERj %mfr&frtgm±mizmt>ntzl' Vu$4)\,z r V MXGCRA(5-195)/ERj SI 
0'£&»*±»-C!B»U IL6£SCF£«Utg#Ufco 2, 24, 26, 36, 38B#fg& 

ell(z&£J;?£^;i,*;i/D-7s£^tfi&jt(IMDM, 1.2% * *\M/-fe;i,D-a 15 
00cp;Wako, 20% FCS, 1% HBi' * WbBSA, lOmM 2-* ;i/jb 7* h x* 10" 7 M 

r vMXGCRERj r V MXGCRA(5-195)/ERj Lfc^fyfflflST-fclu x 
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P--«^fe, h7i?t-;i/«»Ciot TvMXGCRERj jS%#ttlNUISl 

«t 5fl5fiadnfejs«i«-T^D7 7— s^^3P=-*0 1 oc^to xx 

*-;i/#!l»tJ:-3T r vMXGCRA ( 5-195 )/ERj !&%t&Umm& t) J&JS£ftfc*£» 

?>3Dr-§ii ltTpt. c:ne»®3P--cD«ijEsa!ij!a*^»*s*K:b-f 5>r 
h-^Mf^ufci:c5s MifciWf^n^nfco r vM xGCRERj mm 

nfev^7r-^0Cbt7^ h-^AiflfeeifeSia 1 r V MXGCRA(5-l 
95)/ERj iMittit)M^?nf;iM3Dr-0iftg*?i^nfe 
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1. (a) K3&Mg£f5«aL (b) (a) (DffiWlz »J#> F^1"5 

ii^tsm &t>* (c) -y--f h*-r >gg&x&*<D-g&fr£>&!K #£-f 

2. ^ ^^^g^i^©-^^^ ££rT if m7£&£ 
8. (a) 'Ji/>h'^t?.m (b) (a) ®«'J^> K^Jjg^fS 

atr (c) ^•rstiwiiat:ii«[?stt&^4'rs«*s 
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